CHAPTER 5

NO SE SURVEYS

1. GENERAL. This chapter provides the basic information
necessary to eval uate and docunent enpl oyee noi se exposure and to
assist with determ ning conpliance with Navy noise instructions.
For nore detailed information, see references 5-1, 5-2, and 5-3.

Noi se survey and dosinetry forns are provided in Appendi x 5-A

2. DEFI NI TI ONS.

a. Cest factor. The arithnetic difference between the peak
sound pressure level and the root-nean-square (RMS5) sound

pressure |level for a given noise neasurenent situation. The
crest factor characterizes a sound neasuring instrunment's ability
to accurately neasure transient or inpulse sound |evels.

I nstrunents should have a crest factor capability adequate to
handl e t he noi se wavef orm

b. Criterion |evel. The continuous equival ent A-wei ghted
sound level which constitutes 100 percent of an allowable
exposure. For Navy purposes, this is 84 dB(A) for 8 hours in a
24- hour period. The dosineter readout can be used to calculate
both the continuous equivalent A-weighted sound level (La) and
the 8-hour tinme-weighted average (TWA) for the tinme period
sanpl ed, using the foll ow ng equations:

LA:84+{13.3><I09( D ﬂ

125xT

Equation 5-1

TWA=84 +| 133 x Iog(g)
100

Equation 5-2
Wher e:

La = continuous equival ent A-wei ghted sound pressure |evel,
in decibels, for the tinme period sanpled, if the



Criterion Level is 84 dB(A) for 8 hours exposure and the
Exchange Rate is 4 dB

dosi neter read-out in percent noise dose

sanpling time in hours

c. Decibel (dB). The unit of measurenent for sound pressure
| evel . The sound pressure level, in dB, is equal to 20 tines the
common | ogarithmof the ratio of the existing sound pressure to a
ref erence sound pressure of 20 m cropascals.

d. Deci bel, A-weighted (dB(A)). Overall sound pressure
| evel where the intensity contribution fromeach frequency is not
equal but is adjusted (i.e., weighted) according to the values in
Ref erence 5-4.

e. Dosi neter threshold |evel. Threshold level is the A-
wei ghted sound pressure |level at which a noise dosineter begins
to integrate the noise into the neasured exposure. For Navy

purposes this is 80 dB(A).

f. Exchange rate. The exchange rate is a trade-off between
the sound level in decibels and the duration of exposure in
hours. The Navy exchange rate is 4 dB. Each 4 dB increase in
sound level (above the 84 dB(A) 8-hour permssible exposure
limt) can be bal anced by a 50%  reduction in unprotected exposure
durati on.

g. | npact noi se. Noi se produced by a single collision of
one mass in notion with a second nmass, generally of |less than 0.5
second in duration and which repeats no nore than once per
second.

h. I npul se noise. Inpulse noises are usually considered to
be singular noise pul ses, each less than one second in duration,
or repetitive noise pulses occurring at greater than 1 second
intervals. Also defined as a change of sound pressure of 40 dB
or nore within 0.5 second.

i Met er response. The notion of the sound level neter’s
needl e (or other output) resulting froman excitation (stinulus).
To allow the user to follow the novenent of the indicating
needl e, “slow’ and “fast” averaging circuits are built into the
sound level neter. |In practical terns, the “slow circuit allows
visual tracking of the *“average” sound pressure level and the
“fast” circuit allows visual tracking of the “variability” of the

sound pressure |evel. Sound | evel neters should usually be set
for “slow response, which has an exponential tinme averaging
constant of 1,000 mlliseconds. Type 0, 1, and 2 sound |eve

neters are also equipped with a “fast” response setting which has
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an exponential tinme averaging constant of 125 mlliseconds. Sone

sound level neters are equipped with an “inpulse” response
setting which has an exponential rise tine averagi ng constant of
35 mlliseconds. The “inpulse” setting also has a decay constant

of 1,500 mlliseconds which is sufficiently slow to allow a user
to manually record the maxi mum readi ng before it disappears from
t he displ ay. The “inpulse” setting is not sufficiently fast to
nmeasure true “peak” sound pressure levels due to “inpulse” or
“i npact” noi se.

J. Noise. An undesired sound; may be either intermttent or
cont i nuous.

K. Peak sound pressure |evel. The maxi mum i nstant aneous
sound pressure level that occurs during a specified tine
i nterval. The “peak” detector in Type 0 sound |evel neters

provi des acceptable neasurenents of 50 mcrosecond duration
i mpul se/inpact noise and in Type 1 and 2 sound level neters for
100 m crosecond duration inpul se/inpact noi se.

| . Rise tine. The time required for a sound to reach its
maxi mrum | evel during a stated tinme period.

m Root nean square (RMS). Square root of the arithmetic
mean of the squares of a set of instantaneous anplitudes, or a
set of values of a function of time or other variable.

n. Sound |evel neter (SLM. An instrunent used to neasure
sound pressure |evels which neets the requirenents of Reference
5-4.

0. Sound pressure level (SPL). The root-nmean-square val ue
of the pressure changes above and bel ow at nospheric pressure when
used to neasure steady state noise.

3. NO SE MEASUREMENTS. Noi se neasurenments wll be taken by
i ndustri al hygi eni st s, audi ol ogi st s, i ndustri al hygi ene
techni ci ans, workplace nonitors or others suitably trained. An
industrial hygienist is responsible for making noise exposure
assessnents and designating noi se hazardous areas based on noi se
measurenents and associated information as part of industrial
hygi ene surveill ance prograns.

a. Instrunents. Sound |level neters and noi se dosineters are
used to assess an enployee's exposure to noise. Cct ave band
anal yzers are used to identify the frequencies at which the noise
is generated and are nmainly used to aid in selecting engineering
controls.
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(1) Sound level neters (SLM. Al sound |evel neters
used by the Navy will conform as a mninum to the Type 2
requirenents cited in reference 5-4, which sets performance and

accuracy tol erances. The sound | evel nmet er Wil | be
el ectroacoustically <calibrated and certified annually. An
acoustical calibrator, accurate to within one decibel, wll be

used to calibrate the instrunent before each survey and to
revalidate the calibration at the conclusion of the survey.
Acoustical calibrators will be el ectroacoustically calibrated and
certified annually. See Chapter 8, Industrial Hygi ene Equi pnent
Mai nt enance and Calibration for specifics on calibrating al
noi se measuring instrunents.

(a) Types of SOUND LEVEL Meters:

(i) Type 0: Laboratory standard. Used as a high
precision reference in the |aboratory; not intended for field
use.

(ii) Type 1: Preci sion sound |evel neter. Can
be used in the field and | aboratory.

(ii1) Type 2: GCeneral purpose sound |evel neter.
Designed to have |l ess stringent tolerances than Type 1; used for
field neasurenents.

(iv) Type 3: This was a type of survey
instrunment listed in the 1971 version of Reference 5-4. It is
menti oned here since sone of these soundl evel neters may still be

in use. Their accuracy was |less than the Type 2 and they were,
therefore, not acceptable for Navy industrial hygiene noise
measurenents. This type neter was dropped fromthe ANSI standard
in 1983.

(v) Type S These sound |level neters may have
sonme but not all of the features required of a specified type.
They are not generally acceptable for Navy industrial hygiene
wor k.

(b) Continuous or intermttent noise will be neasured
in dB(A) with a sound level neter set for slow response.

(i) The A-weighting scale approximtes the ear's
response for sound |evels below about 55 dB and discrimnates
agai nst energy in the | ow frequency ranges just as the ear does.

(i1) The C-weighting scale approximtes the ear's
response for sound | evels above 85 dB and may be used to eval uate
hearing protective device effectiveness. It responds with little
di scrim nation against |ow frequencies, detects nore energy, and
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may result in higher readings than the A scale. GC-weighted sound
| evel neasurenents should be taken and used to determ ne hearing
pr ot ect or perfornmance.

(c) Inpact or inpulse noise wll be neasured as dB
peak sound levels with sound |level neters which have an inpul se
or peak hold circuit, a rise tine constant not exceeding 35
mlliseconds, and the capability to nmeasure peak sound | evels up
to 140 deci bel s, inclusive (peak).

(2) Noi se dosi neters. Specifications for noi se
dosinmeters are provided in Reference 5-5. For Navy use, the
dosi neter nust neet, as a mninum class 2A-84/80-4 where:

(a) "2" nmeans that the dosineter has tol erances that
correspond to those for a Type 2 sound level neter (reference 5-
4).

(b) "A" neans the A-frequency wei ghting network,

(c) "84" means a 84 decibel slowcriterion |evel,

(d) "80" means a 80 decibel threshold |evel, and

(e) "4" nmeans a 4 deci bel exchange rate.

Additionally, dosineters shall be capable of accurately
measuring inpulse noise between 80 dB(A) and 130 dB(A) (i.e.,
have a crest factor of at least 50 dB) and integrating it into
the daily noi se dose.

Al though not required, a datalogging capability which

will allow collection of tine history data is reconmmended when
dosinmetry results wll be used to devise noise control
strat egi es. The ability to field select different criterion

| evel s and exchange rates is al so desirable but not required.

(3) OCctave band analyzers (OBA). OBAs are used to
determ ne where sound energy lies in the frequency spectrum
This is inportant for recomending engineering controls for
noi se. Always follow the manufacturer’s instructions when taking
OBA readings. These readings usually require several mnutes to
conplete, therefore, the sound being neasured nust be steady
state and of a |ong enough duration to conplete the neasurenents.

b. Noi se measurenent records. Al'l noise nmeasurenents and
pertinent information is docunented on NEHC 5100/17, "Industri al
Hygi ene Noi se Survey Form "™ or NEHC 5100/18, "Industrial Hygiene
Noi se Dosinetry Form™ Reference 5-1 requires that noise
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nmeasurenment records be kept for 40 years after the data is
collected. As a mninmm records nmust include:

(1) Nunber, type and |l ocation of the noise sources;

(2) Nunber and identification of personnel in the work
area and their daily noise exposure and duration (dosinetry

only);

(3) Type, nodel, serial nunber of test equipnent and
cal i bration dat a;

(4) Location, date, and tinme of noi se neasurenent;

(5) Noise levels neasured and hazard radius (both 84
dB(A) and 104 dB(A)); and

(6) Per Reference 5-6, the 8-hour tine-weighted average
exposure in dB(A), if the neasurenents are sufficient to
calculate it (e.qg., dosinmetry data or many  sequenti al
measurenents over the workshift with a sound | evel neter).

(7) Name and signature of the person(s) who perforned the
survey.

4. SAVPLI NG PROTOCOL.

a. Types of surveys.

(I') General survey - conducted to determ ne the | ocations
and boundaries of hazardous noise areas. This survey is usually
done with the Type 2 sound | evel neter.

(2) Noise control survey - a Type 1 sound level neter
with an octave band filter is used to obtain engineering-type
data to aid in selecting a course of action for noise control or
to certify audionmetric testing booths.

(3) Noise dosinmeter survey - dosineters are used to
assess individual noise exposure. Noi se dosineters with a
dat al oggi ng capability may be used to determ ne which processes
during the workshift are the major contributors to noi se exposure
so noise control efforts can be focused where the nost benefit
wll be derived.

b. Sound | evel neters. Sound | evel neasurenents shoul d be
taken followi ng the manufacturer's instructions. For practica
pur poses, the procedure below should be followed for all sound
| evel measurenents:
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(1) The sound | evel neter should be set to sl ow response.
Measurenents shoul d be taken using the "A" wei ghting networKk.

(2) The m crophone should be held in the person's hearing
zone and oriented 1in accordance wth the manufacturer's
reconmendations (i.e., either perpendicular or parallel to the
noi se source). Select the ear closest to the noise source.
Repeat ed neasurenents are required during a single day and/or
different days of the week to account for the variation in noise
| evel s produced by changes in operation schedul es and procedures.
Dosineters are the instrunments of choice for nonitoring persona
noi se exposure.

(3) When noise levels neasured at each ear for a single
individual are different, the higher |evel should be used for
conpl i ance purposes.

(4) Note sound level neter neasurenents during the
different phases of work perforned by the enployee during the
shift, taking enough neasurenments to identify work cycles.
Renmenber that noise levels will vary during the day and work
operation. Sufficient nmeasurenents will have to be obtained to
determ ne an actual exposure.

(5) Obtain sound |evel neasurenents at the noise source.
Record | ocations of sources on a diagram Deternine the distance
from the noise source where the sound level falls to 84 dB(A)
Repeat several times and record on the diagram This is the
hazard radi us.

C. Noi se dosi neters. Always follow the manufacturer's
instructions. For practical purposes, the procedure bel ow shoul d
be followed for all dosineter neasurenents:

(I') The m crophone should be in the person's hearing zone
(defined as a sphere with a tw foot dianeter surrounding the
head). Considerations of practicality and safety for each survey
|l ocation will dictate the actual m crophone placenent.

(2) When the dosimeter is positioned (normally in the
shirt pocket or at the waist), clip the mcrophone to the
enployee's collar at the top of the shoulder, as close as
possible to the enployee's ear that is closest to the noise
source. Care should be taken to ensure that the m crophone is in
a vertical position. Pl acenment of ear clips should be in
accordance with the manufacturer's instructions.

(3) Position and secure any excess mncrophone cable to

avoi d snagging or any inconvenience to the enployee. The cable
can be taped directly to the enployee's outer clothing.
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(4) Inform the enployee that the dosineter should not
interfere with nornmal duties, and enphasize that the enployee
shoul d continue to work in a routine manner.

(5) Explain to each enpl oyee being surveyed the purpose
of the dosinmeter and that it is not a speech recording device.

(6) Instruct the enployee being nonitored not to renove
the dosineter unless absolutely necessary, and not to cover the
m crophone with a coat or other garnent. I nform the enpl oyee
when and where the dosineter will be renoved.

(7) Make sure that the dosineter is in recording node
before starting the survey. The dosineter should be checked
periodically to ensure that the m crophone is oriented properly.

(8) Take and record sound | evel neter neasurenents during
the different phases of work perforned by the enpl oyee during the
shift, taking enough readings to identify work cycles. Sound
| evel neter and dosineter readings taken during the sane shift
shoul d be conparabl e.

(9) For dosineter results to be neaningful, a log of the
enpl oyee's activity shall be maintained by the person conducting
the survey so that exposure data can later be correlated wth
different locations and activities, thereby identifying noise
sources. Do not |eave the dosineter unattended in the field.

5. EFFECTS OF THE ENVI RONMVENT ON | NSTRUMENT PERFORMANCE

a. Tenper at ur e. Sound neasuring equi pnent should be used
within the manufacturer's design specifications. Store sound
measuring equipnent in accordance wth the mnufacturer's

r ecommendat i ons.

b. Humdity. Sound neasuring instrunments performaccurately
as long as noisture does not condense or deposit on the
m cr ophone.

C. At nospheric pressure. When checking an acoustical
calibrator always apply the corrections for atnospheric pressure
and tenperature as directed in the manufacturer's instructions.

(I') In general, if the altitude of the neasurenent site
is less than 10,000 feet above sea level, the correction is
negligi bl e and need not be considered further.

(2) I'f the measurenent site is at an altitude higher than
10, 000 feet above sea level, or if the site is pressurized above
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anbient pressure, use the followng equation to correct the

i nstrument reading:
C:10XMg,#mO+tx(§%
528 B

Equation 5-3

Wher e:

C

t
B

correction to be added to the neasured sound | evel (dB)

tenperature (°F)
baronetric pressure (inches Hg)

NOTE: For high altitude locations, Cwll be positive;
for hyperbaric conditions, Cwll| be negative.

d. W nd. Wnd blowing across a mcrophone produces
turbul ence which may cause positive error in the neasurenent.
Use a wind screen for all out-of-doors neasurenents and where
there is significant air novenent inside a building (e.g.,
cooling fans or gusty w nd through open w ndows).

e. Mgnetic fields. Devices such as heat seal ers, induction
furnaces, generators, transforners, electromagnets, arc wel ders,
radars, and radio transmtters generate electromagnetic fields
which may induce current in the electronic circuitry of sound
| evel neters and noi se dosineters causing erratic readings. | f
sound level neters or dosineters nust be used near such devices,
attenpt to determine if the effect of the magnetic field is
significant. Follow the manufacturer's instructions for use
around magnetic fields.

6. EFFECTS OF SOUND ON | NSTRUMENT READI NGS.

a. M cr ophone pl acenent. For sound |evel neters and noise
dosineters that use omidirectional mcrophones, the effects of
m crophone placement and orientation are negligible in the

typi cal reverberant environnent. As a general rule, the sound
| evel neter should be held at armis length to reduce the body-
baffling effect. To mnimze body shielding effects on

m crophones, consult the manufacturer for recomended placenent.
If the measurement site is non-reverberant and/or the noise
source is highly directional, <consult the mnufacturer for
reconmended m crophone placenent and orientation. Al so, ensure
the mcrophone is not directed toward reflective surfaces. This
woul d result in higher sound | evel readings.
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b. Inpul se noi se.

(1) In evaluating inpulse noise, determne the crest
factor for the noise to be neasured. The noise crest factor
should be less than the neasuring instrunment's crest factor
capability.

(2) The crest factor of a given sound mneasurenent
situation can be determned by first obtaining the peak sound
pressure |level and the average sound pressure |evel wusing an

i mpul se precision sound |evel neter. The crest factor is
determ ned by subtracting the average sound pressure |level from
the peak sound pressure |evel. By true definition, the crest
factor is the peak sound pressure level mnus the RVMS sound
pressure |evel, however, for practical purposes, the RM5 and
average sound pressure level are the sane. Consult the

instrument instruction manual if there is difficulty determning
the crest factor.

(3) Conpare the noise crest factor with the crest factor
for the instrunent. This information will be found in the
specifications section of the manufacturer's literature provided
with the instrunent.

(4) Audio dosineters with inmpact noise capabilities are
avai l able. Check with the manufacturer for information as to the
applicability to specific situations.

7. PERM SSI BLE EXPOSURE LEVEL. The Navy perm ssible exposure
| evel s for occupational exposure to noise are:

a. 84 dB(A) for 8 hours in a 24-hour period.
b. For periods of less than 16 hours in any 24-hour period,

the perm ssible exposure in dB(A), can be determned from the
foll ow ng equati on:
Iog(ﬂi
T

dB(A)=4 ———|+80
log 2

Equation 5-4

Where: T = exposure tinme (hours)
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C. For a given sound level, the allowable exposure period
fol | ows:

T = 16
ol(L-80)/4

Equation 5-5
Wher e,

T
L

time (hours)
sound pressure level (dB(A))

d. Wen the daily noise exposure is conposed of two or nore
periods of noise exposure of different |evels, their conbined
effect nust be considered. If the sum of the follow ng
expressi on exceeds one, then the conbined exposure exceeds the
Navy perm ssible exposure limt:

1 e

T T, T,

n

Equation 5-6

Wher e:

C =total tinme of exposure at a specified noise |evel

T = tine of exposure permtted at that |evel

e. 140 dB peak sound pressure level for inpact or inpulse
noi se.

8. HAZARDOUS NO SE AREAS. The designation of "hazardous noise
areas" is based on the following criteria:

a. Any work area where the 8-hour tine-weighted average
sound pressure level is greater than 84 dB(A);

b. Any work area where the peak sound pressure |evel
(i mpul se or inpact) exceeds 140 dB; and

c. Areas where the sound pressure |levels are greater than 84
dB(A) 8-hour TWA, but l|less than 104 dB(A) 8-hour TWA should be

5-11



| abeled to require single hearing protection (approved ear plugs
or circumaural muffs). Areas where the sound pressure levels are
104 dB(A) 8-hour TWA or greater should be labeled to require
doubl e hearing protection (approved ear plugs and circumaural
nmuf f s) .

9. TYPES OF HEARI NG PROTECTI ON. References 5-1 and 5-2 provide
gui dance and requirenments for hearing protection.

a. Fitted inserts.
(1) Most are el astoneric.
(2) Sizing gauge is required.
(3) Are available in five sizes: extra small, small,
medium |arge, extra large. Cccasionally, a different size nust

be fitted to each ear.

(4) Attenuation is approximately 20 dB. Noise reduction
rating varies by manufacturer and product.

b. Disposable type inserts.

(1) Mol dable, does not require fitting, provides a very
good seal, conforns to the shape of the ear canal

(2) Attenuation is approximately 20 dB. Noise reduction
rating vari es by manufacturer and product.

c. Circumaural nuffs.

(1) Cup-like plastic dones that cover the entire ear
connected by a spring band.

(2) Attenuation varies between manufacturers and
products, and is approxi mately 20-30 dB.

d. Canal caps.
(1) Cover ear canal only
(2) Attenuation is low, typically 12-18 dB
CAUTI ON: Field evaluations of hearing protective
devi ces suggest the direct use of the manufacturer's
publi shed noise reduction ratings wll overestinate
hearing protector performance. The Cccupational Safety

and Health Admi nistration has instructed field
conpliance inspectors to derate the noise reduction
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rating by 50% When applying noise reduction ratings
(NRRs) to neasured sound pressure |evels, remenber that
NRRs nmay be subtracted directly from dB(C sound
pressure levels but an 7 dB mnmust be subtracted from a
db(A) sound pressure level before the NRR is subtracted
to arrive at the sound pressure |evel expected at the
wearer’s ear.

10. NO SE CONTROL ENG NEERI NG

a. Although noise control engineering is the best neans of
limting noise exposure, nost workplace noise continues unabated
due to limted funds and |ow priority.

b. Department of Defense risk assessnent coding is being
used to set priorities for noise control projects at a variety of
Navy activities. Most of the projects are new construction or

noder ni zation of existing buildings where noise control was
factored into the projects.

c. For nore infornmati on contact:

Commandi ng O ficer

Navy Environnmental Health Center

Qccupational Medicine Directorate, Qccupational Audiol ogy
2510 V&l nmer Avenue

Nor fol k, VA 23513-2617

11. CERTI FI CATI ON OF AUDI OVETRI C CHAMBERS. (Reference 5-6).

a. Audionetric test booths used for air-conduction hearing
tests require annual certification by an industrial hygienist,
audi ol ogi st or industrial hygiene technician. Protocols differ
for nmedical surveillance purposes and for clinical audionetric
testing. The requirenents in Table 5-1 apply to audionetric test
boot hs used for nedical surveillance and physical exam nations.
The requirenents in Table 5-2 are far nore stringent and apply to
audi onetric test booths used for clinical testing in a sound
field (ears uncovered). The requirenents in Table 5-3 apply to
audi onetric test booths used for «clinical testing using
headphones (ears covered) and no sound field. (The clinical
audi onetric test booth requirenments presented in Table 5-3 are
| ess stringent than those presented in Table 5-2). dinical
boot hs nust be certified one octave below the | owest frequency to
be tested. For exanple, record the sound pressure |evel at 125
hertz (Hz) if the clinician tests at 250 Hz and above. Also,
Tables 5-1 through 5-3 assunme that the audiol ogist/examner is
only going to test as low as 0dB hearing level (HL), although
audi oneters are typically calibrated down to -10dB HL. | f
testing down to -10dB HL is required (which is frequently the
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case with children), then anbient noise levels in the booth nust
be at |east 10dB |ower than naxi mum perm ssible anbient noise
| evel s ( MPANLS) .

Tabl e 5-1. Maxi num Al |l owabl e Sound Pressure Levels (SPLs) in
Audi onetric Test Booths for Medical Surveillance Hearing Tests

Cctave Band Center Frequency | 500 | 1000 | 2000 | 4000 | 8000
(Hz)
Maxi mum SPL (dB)* 27 29 34 39 41

*Ref erence 5-7

Tabl e 5-2. Maxi mum Perm ssi bl e Anbi ent Noi se Levels (MPANLs) Ears
Not Covered in Audionetric Test Booths for Cinical Hearing Tests

Oct ave Band 125 250 500 | 1000 | 2000 | 4000 | 8000
Center
Frequency (Hz)

Maximum SPL [ 35.0 | 21.0 | 16.0 | 13.0 | 14.0 | 11.0 | 14.0
(dB) *

*Reference 5-8 (The conplete ANSI S3.1-1999 can be ordered on-
line at http://ww. ansi.org/)

Tabl e 5-3. Maxi mum Perm ssi bl e Anbi ent Noi se Levels (MPANLs) Ears
Covered in Audionetric Test Booths for Clinical Hearing Tests

Cct ave Band 125 250 500 | 1000 | 2000 | 4000 | 8000
Cent er
Frequency (Hz)

Maxi mum SPL 39.0 [25.0 [21.0 [ 26.0 | 34.0 | 37.0 | 37.0
(dB) *

*Reference 5-8 (The conplete ANSI S3.1-1999 can be ordered on-
line at http://ww.ansi.org/)

b. Al audionetric booths require, at mninmum annua
certification (365 day interval). External and interna
conditions that would prevail during normal use should be
duplicated at the tine of «certification. For exanmple, a
shi pboard booth that has been certified pier-side cannot be
utilized under way unti | it has been eval uat ed under
representative underway conditions. Any significant new noise

(inside or outside of the booth) or relocation of the booth
requires recertification.

c. At a mnimum a Type | sound level nmeter with octave band
filters is required to neasure the sound pressure |evels inside
the booth during normal operational conditions. The sound |eve
nmet er nmust be capabl e of neasuring at |east 10 deci bel s bel ow the
values listed in the followng tables. The sound |evel neter
octave band anal yzer, m crophone, and calibrator nust each have
been professionally calibrated within one year.
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d. Audionetric test booth certifications are valid only when
interior anbient noise levels are sufficiently lowto conply with
the requirenents in Tables 5-1, 5-2 or 5-3 above, as appropriate.
Audi onmetric exams, conducted under conditions exceeding the
al l owabl e sound pressure levels cited in Tables 5-1, 5-2 or 5-3
above, as appropriate, are invalid.

e. Basic procedures. Steps to take to certify a stationary
audionetric test booth are outlined bel ow These procedures do
not apply to Mbile Hearing Conservation and Audionetric Testing
(MOHCAT) and Mbile Hearing Conservation Audionetric Vehicles
(MOHCAV), which will be discussed in another section.

(1) Conduct the certification at a time when external
noi se/activity conditions are representative of anticipated test

condi tions. That also applies to internal conditions (overhead
fan, lights). Docunment those conditions on the certification
form

(2) Perform pre and post-calibration of the sound |eve
net er. Documrent nmke/ nodel and calibration dates on the
certification form

(3) Sit in the patient’s chair with sound |evel neter
hel d away from your body and at head height. Select the desired
octave band, dial in slow response, and take the reading. Record
the range of values if variable, or the nodal value if fairly
stable. Record results for each required octave band.

(4) For multiple station booths, check levels at seats
cl osest and furthest fromthe door, and record the higher of the
two sets of val ues.

(5) Record external levels for information value only.
Levels wll typically be quite variable, so it may preferable to
sinply record typical dBA and dBC | evel s.

(6) At sone point during the process, have soneone talk
outside the booth to see if the booth is certifiable under that
condition. |If external conversation precludes valid testing, be
sure to annotate that fact on the certification form This wll
often be the case with single-wall booths.

(7) Record all val ues; conplete and post t he
certification on the exterior of the booth or on an adjacent
wall. Keep a file copy.

f. MOHCATs and MOHCAVs certification.
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(1) MOHCAV or MOHCAT boot hs require annual certification
the sane as stationary booths. The certification procedure
should take place at the location nost often used (the mgjor
custoner). Realistic external noise/activity should be in effect
for an accurate and neani ngful certification.

(2) It is typically NOT practical to re-certify nobile
booths each tine they are noved to a different |ocation.
However, readi ngs can be taken at each of the primary custoners.

(3) The current nodel MOHCAVs have a second wall of
attenuation in the form of the body of the vehicle that works
fairly well. However, cross-traffic, generators, flyovers, and
smal| crafts pier-side all have the potential to invalidate test
results. Below are three alternatives to ensure test validity.

(a) Conduct and docunent booth certification at each
prospective test |ocation, under worst-case test conditions. You
need not repeat the certification for subsequent deploynents to
the sane | ocation.

(b) Use an anbient noise scanner such as the old
Dem ar units used in the first generation MOHCATS. These sound

an audible alarm and flashing red |ights when in-booth noise
exceeds pre-set |evels. They were not included on current
vehi cl es.

(c) Anore readily available option is to do a self-
test audiogram at each |location prior to seeing patients
(assuming the hearing thresholds of the listener are all 0 to 5
dB HL). Make sure the test is taken during representative
exterior noise conditions.

g. Troubl eshooti ng.

(1) If a booth will not certify in |ow frequencies, re-
check anbient levels with the fan turned off. If fan noise is
determined to be the problem then initiate repair imrediately.
Repl acenent of the fan is typically required, as nost of themare
sealed units with no first echel on mai nt enance.

(2) Electrical lighting will occasionally be a source
for low frequency noise in the form of 60-cycle hum wth
harmoni cs mgrating into the 500 Hz test range. This is fixable.
Do not nmake custonmers sit in a dark roomto take their hearing
test. It is unprofessional and encourages nappi ng.

(3) The jack panel is a recurring source for anbient

noi se interference. Sonme booths sinply pass headphone and
handswitch wring though a hole in the jack panel. Sound
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attenuating material should be carefully packed around the wring

to seal the opening. The jack panel is also a good place to
start when troubleshooting intermttent biological «calibration
difficulty. Bi onedi cal repair personnel should be contacted to

do continuity checks and cl ean/repl ace jacks and plugs as needed.

(4) Door seal problens are inevitable after a few years
of use. The foam seals harden, wear out, and mnmust be replaced.
Oten a door is hung inproperly to begin with, or develops a
probl em and nmust be shimred carefully. A properly hung door wl|

slowy swing shut by itself. A properly sealed door will offer
light resistance to a dollar bill that is pulled through the
seal .

(5 |If the above actions do not solve the problem
consider renoving/relocating external noise sources, relocating
your booth, adding vibration danpers aboard ship (no sinple task;

talk to NAVSEA), or |look for a replacenent. Life cycle for an
audi o booth is largely dependent on the nunber of tines it has
been noved. More than 2 or 3 take down/reassenble evol utions

render nobst booths not worth the trouble.

(6) In high traffic areas, aviation environments, or
aboard ship, plan on a double-wall booth. Renenber that even a
singl e-wal |l one-nman booth wei ghs 1800-2000 pounds, and a doubl e-
wal I weighs (and costs) twi ce as nuch

(7) Finally, i nt ernal noi se sources can be as
probl emati ¢ as external noise. Make sure that chairs or stools
are sturdy metal types that will not squeak. Curtai ns between
mul tiple t est stations w | | muffl e sound and i nhi bit

di stractions. Carpeting or rubber mats further danpen noi se.

h. Appendi x 5-B provides forns, which should be used to
docunent certification of audionetric test booths.
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APPENDI X 5- A

NO SE SURVEY AND NO SE DOsI METRY FORMS

1. FORVB. The standard fornms to be used when conducting a noise
survey or when perform ng noise dosinetry are |listed bel ow

These fornms are in Mcrosoft Wrd format and require M crosoft
Wrd to be installed on your conputer in order to open them To
open each form click on the hyperlink.

a. | nst ant aneous Sound Level Surveys. Noi se surveys
conducted wth hand-help sound | evel neters to docunent

i nst ant aneous sound pressure |evels sww on an
I ndustrial Hygi ene Noi se Survey Form -

b. Noise Dosinetry. Noise dosinetry neasurenents should be
docunented on an Industrial Hygi ene Noise Dosinmetry Survey Form -

NERCFormr 5100718

Appendi x 5-A-1


http://www-nehc.med.navy.mil/downloads/ih/IHFOM_5100-17.doc
http://www-nehc.med.navy.mil/downloads/ih/IHFOM_5100-18.doc

APPENDI X 5-B

AUDI OVETRI C BOOTH CERTI FI CATI ON FORMS

1. FORVB. The standard fornms to be used when certifying an
audi onetric booth are listed below These forns are in
Adobe Acrobat Reader PDF format and require Adobe Acrobat
Reader to be installed on your conputer in order to open
them To open each form click on the hyperlink.

a. Medi cal Surveil |l ance Audi onetric Boot h
Certification. Docunmentation should be perforned on Nedical |
JurverTTance Boofh Certification Form]

b. dinical Audi onetric Boot h Certification
Docunentation should be ©perforned on djnical Booth |
Ccertification Form|

Appendi x 5-B-1


http://www-nehc.med.navy.mil/occmed/boothformMedSurv.pdf
http://www-nehc.med.navy.mil/occmed/boothformMedSurv.pdf
http://www-nehc.med.navy.mil/occmed/clinicalboothcertform.pdf
http://www-nehc.med.navy.mil/occmed/clinicalboothcertform.pdf
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